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PROBLEM TO BE SOLVED: To provide a drill 
coated with a hard coating 9, which has no 
separation of the hard coating 9b on inner surfaces 
of chip discharging grooves 4 caused by repetition 
of re-grinding and re-coating. ; SOLUTION: The 
chip discharging grooves 4 are formed in an outer 
periphery of an end of a drill body 1 . Cutting edges 
6 are formed on intersection ridges between the 
inner surfaces 5 of the chip discharging grooves 4 
and leading flanks 3 of the drill body 1. Margins 7 
are formed on the outer periphery of the drill body 1 
along intersection ridges between the outer 
periphery and the chip discharging grooves 4. The 
hard coating 9 is coated on a surface of the end of 
the drill body 1. In this drill, an average film 
thickness of the hard coating 9b on the inner 
surfaces 5 of the chip discharging groove 4 is 60% 
or less of an average film thickness of the hard 
coating 9a at the margins 7. ; COPYRIGHT: (C) 
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* NQTICES * 

JPO and INPXT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 .**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While a scraps spillway is formed in a point periphery of a drill body and a cutting edge is 
formed in an intersecting ridgeline part of inner skin of this scraps spillway, and a front end flank of the 
above-mentioned drill body, A margin part is formed in a periphery of the above-mentioned drill body 
along with an intersecting ridgeline portion with the above-mentioned scraps spillway, A drill, wherein 
it is in a drill with which the surface of a point of the above-mentioned drill body furthermore comes to 
cover hard coating and average thickness of the above-mentioned hard coating in inner skin of the 
above-mentioned scraps spillway is made into 60% or less to average thickness of the above-mentioned 
hard coating in the above-mentioned margin part. 

[Claim 2]The drill according to claim 1, wherein a periphery flank which retreated to the inner 
circumference side to the above-mentioned margin part is formed in a periphery of the above-mentioned 
drill body and average thickness of the above-mentioned hard coating in this periphery flank is made 
into 90% or less of average thickness of hard coating in the above-mentioned margin part. 
[Claim 3]The drill according to claim 1 or 2, wherein average thickness of the above-mentioned hard 
coating in the above-mentioned front end flank is made into 90% or less of average thickness of hard 
coating in the above-mentioned margin part. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] A cutting edge is formed at the tip of inner skin which turns to the drill hand of 
cut of this scraps spillway, and this invention relates to the drill used for carrying out hole dawn 
processing to the work which mainly consists of metallic materials while a scraps spillway is formed in 
the point periphery of the drill body which rotates to the circumference of an axis line. 
[0002] 

[Description of the Prior Art] So that the tip side of the drill body of outline cylindrical shape which 
rotates to a drill hand of cut focusing on an axis line at the circumference of this axis line may be made 
into a cutting edge as such a drill and the scraps spillway of a couple may become symmetrical mutually 
about an axis line at the periphery of this cutting edge, It is formed in the shape of [ which is twisted to 
the circumference of an axis line at the back side of a drill hand of cut as it goes to the back end side 
from the apical surface of this cutting edge, i.e., the front end flank of a drill body, ] a spiral, The so- 
called solid drill of the two-sheet edge with which the cutting edge was formed in the intersecting 
ridgeline part with the above-mentioned front end flank by the side of the tip of the portion which turns 
to a drill hand of cut among the inner skin of these scraps spillways is known. Therefore, in such a solid 
drill, the tip side of the portion which turns to the drill hand of cut of the above-mentioned scraps 
spillway inner skin serves as a rake face of this cutting edge. While a cutting edge, abbreviation, etc. are 
by using the periphery of the above-mentioned cutting edge along with an intersecting ridgeline part 
with a scraps spillway, and a margin part with small width of an outer diameter is formed and trying for 
a cutting edge to show around in slide contact with the inner circumference of a processed hole in this 
margin part, The cutting-edge periphery by the side of the drill hand-of-cut back of this margin part is 
made into the periphery flank which retreated to the inner circumference side of an one-step drill body 
to this margin part, and friction with a cutting edge and a processed hole is kept from becoming large 
more than needed. And in still such a drill, covering hard coatings, such as TiN and TiCN, on the whole 
surface of the above-mentioned cutting edge for improvement in the abrasion resistance of a drill body is 
performed. 
[0003] 

[Problem to be solved by the invention]By the way, in such a solid drill. If wear and a deficit arise into 
the portion of the above-mentioned cutting edge in spite of covering of such hard coating in the inside of 
long-term use, it will be made to perform what is called regrinding that grinds a new cutting edge and 
forms it by grinding so that the above-mentioned front end flank may be retreated to the axial direction 
back end side. Since the hard coating covered by the front end flank will also be removed at this time, 
what is called re-coating that covers hard coating again on the surface of [ whole ] a cutting edge after 
regrinding is also performed. However, since the film which is the thickness of the film with which the 
thickness of the hard coating covered by the front end flank is newly covered itself and by which the 
thickness of the margin part was also previously covered with the slide contact to a processed hole wears 
out in the case of coating in this case, The hard coating covered by the inner skin of the scraps spillway 
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to the thickness in the case of this re-coating becoming remaining as it is, Since it will fail to be deleted 
when the cutting edge peripheral part of the rake face with the largest wear which has little the wear also 
regrinds a front end flank, in order that scraps may only scrape, On the hard coating covered with 
previous coating as a result, new hard coating will be covered and thickness will increase for every re- 
coating. However, since such hard coating will become weak conversely and will become easy to 
produce exfoliation, if the thickness becomes thick too much, In this way, when the thickness of the hard 
coating of scraps spillway inner skin increased by regrinding and re-coating, there was a possibility that 
that abrasion resistance may be spoiled on the contrary by exfoliation of this hard coating. 
[0004]This invention was made under such a background and an object of this invention is to provide 
the drill which does not produce exfoliation in the hard coating of scraps spillway inner skin even if it 
repeats regrinding and re-coating in the drill with which the above hard coatings are covered. 
[0005] 

[Means for solving problem]In order to solve an aforementioned problem and to attain such a purpose, 
this invention, While a scraps spillway is formed in the point periphery of a drill body and a cutting edge 
is formed in the intersecting ridgeline part of the inner skin of this scraps spillway, and the front end 
flank of the above-mentioned drill body, A margin part is formed in the periphery of the above- 
mentioned drill body along with an intersecting ridgeline portion with the above-mentioned scraps 
spillway, Furthermore, in the surface of the point of the above-mentioned drill body, it is in the drill with 
which it comes to cover hard coating, and average thickness of the above-mentioned hard coating in the 
inner skin of the above-mentioned scraps spillway was made into 60% or less to the average thickness of 
the above-mentioned hard coating in the above-mentioned margin part. Therefore, in such a drill, since 
average thickness of the hard coating of scraps spillway inner skin is made or less [ of the average 
thickness of the hard coating of a margin part ] into 3/5, It can suppress that the thickness of the hard 
coating in the scraps spillway inner skin after re-coating increases remarkably, and the exfoliation can be 
prevented. 

[0006]The more the thickness of the hard coating in this scraps spillway inner skin is thin, the more can 
control increase of the thickness after re-coating, but. Since there is a possibility that the wear-resistant 
improved effect by hard coating itself may stop being successful when too not much thin, it is desirable 
to be considered as 60 to 5% to the average thickness of the hard coating of the above-mentioned margin 
part, and it is more desirable to be considered as further 50 to 30%. Wear of hard coating [ in / when the 
periphery flank which retreated to the above-mentioned margin part on the periphery of the drill body at 
the inner circumference side is formed / this periphery flank ], Although it is not so large as a margin 
part, therefore the hard coating previously covered at the time of re-coating is left behind, since it has 
worn out more greatly than wear of the inner skin of the above-mentioned scraps spillway, As for the 
average thickness of the above-mentioned hard coating in this periphery flank, it is desirable to use 90% 
or less of average thickness of the hard coating in the above-mentioned margin part. It is desirable to 
also make average thickness of the above-mentioned hard coating in a front end flank into 90% or less 
of the average thickness of the hard coating in the above-mentioned margin part. 
[0007] 

[Mode for carrying out the inventionl DraWing 1 t hru/or drawing 3 show one embodiment of this 
invention. As the drill body 1 makes the outline cylindrical shape centering on the axis line O with hard 
material, such as cemented carbide, and the drill of this embodiment shows it to drawing 1 and drawing 
2, let the tip side be the cutting edge 2. And it turns to the periphery of this cutting edge 2 from the front 
end flank 3 at this drill body 1 tip at the back end side, It is formed so that the scraps spillways 4 and 4 
of the couple twisted spirally may become symmetrical mutually about the axis line O at the back side of 
the drill hand of cut T as it goes in the direction of axis line O back, The portion which turns to the drill 
hand-of-cut T side among the inner skin 5 of this scraps spillway 4 is made into a rake face, and the 
cutting edge 6 is formed in the intersecting ridgeline part with the above-mentioned front end flank 3 at 
that tip. 

[0008]The margin part 7 is formed in the intersecting ridgeline part with the scraps spillway 4 spirally 
twisted to the hoop direction of this cutting edge 2 in the peripheral face between the scraps spillways 4 
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and 4 at that drill hand-of-cut T side. That peripheral face makes the arc shaped cross section of an outer 
diameter equal to the above-mentioned cutting edge 6, and this margin part 7 is installed so that a hoop 
direction may be met over the overall length of the cutting edge 2 at the scraps spillway 4 with small 
constant width. As it retreats to the inner circumference side of the one-step drill body 1 to the 
peripheral face of this margin part 7, the periphery flank 8 which makes the arc shaped cross section of a 
small outer diameter is formed in the drill hand-of-cut T back side of this margin part 7. The above- 
mentioned cutting edge 6, and the margin part 7 and the periphery flank 8 as well as the scraps spillways 

4 and 4 are also symmetrically formed the couple every about the axis line O. Back taper may be given 
to these margin parts 7 and the periphery flank 8. 

[0009]And in the surface of the cutting edge 2 constituted in this way. The hard coating 9 is covered by 
the whole, and the average thickness of Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. has 
the small average thickness of the hard coating 9b covered by the inner skin 5 of the scraps spillway 4, 
and he is trying to be merely 60% or less to the average thickness of the hard coating 9a covered by the 
margin part 7. The average thickness of the hard coating 9c covered by the above-mentioned periphery 
flank 8 is also small, and he is trying to be 90% or less in this embodiment to the average thickness of 
the hard coating 9a covered by the margin part 7. Average thickness of 9 d of hard coatings covered by 
the front end flank 3 is also made into 90% or less to the average thickness of the hard coating 9a of the 
margin part 7. As this hard coating 9, covering one sort of TiC, TiN, TiCN, and TiAIN or two or more 
sorts, for example is mentioned. In order to make small thickness of the hard coating 9b in the inner skin 

5 of the scraps spillway 4, or the hard coating 9c in the periphery flank 8 to the thickness of the hard 
coating 9a of the margin part 7 in this way, For example, what is necessary is to perform polishing to 
these portions and just to remove the surface of the film 9, after covering the hard coating 9. 
[0010]Therefore, if re-coating work is performed so that it may regrind after using the drill constituted 
in this way for hole dawn processing over a long period of time, and a new film may be covered with the 
thickness of the ratio same subsequently as the beginning, Since the hard coating 9a covered previously 
has worn out by the slide contact to processed hole inner circumference by long-term hole dawn 
processing about the margin part 7, Although the film 9b new on the film 9b covered previously which 
has little wear will be covered with the inner skin 5 of the scraps spillway 4 to the hard coating 9a of the 
same thickness as the beginning being covered, Each of the thickness is 60% or less of the thickness of 
the margin part 7, and it becomes only 2 premium grade of the thickness of the hard coating 9a of the 
margin part 7 newly covered at the maximum noting that the previous film 9b is not worn out at all. For 
this reason, in this way, in regrinding and the re-coated drill, in the inner skin 5 of this scraps spillway 4, 
the hard coating 9b becomes weak, and exfoliation is not produced and it becomes possible to fully 
demonstrate the wear-resistant improved effect by this hard coating 9. 

[001 l]Even if the average thickness of the hard coating 9b in the inner skin 5 of this scraps spillway 4 
can also make thickness after re-coating small, therefore performs many regrinding and re-coating so 
that this is small, become possible to lessen increase of thickness and to prevent generating of 
exfoliation, but. Conversely, even if thickness is too small, a possibility that sufficient abrasion 
resistance may no longer be obtained in the state before re-coating arises, and it is not desirable. For this 
reason, as for the average thickness of the hard coating 9b in the inner skin 5 of the above-mentioned 
scraps spillway 4, it is desirable to be considered as 60 to 5% of range to the average thickness of the 
hard coating 9a in the margin part 7, and it is more desirable to be considered as further 50 to 30% of 
range. 

[0012]It is smaller than the thickness of the hard coating [ in / for the thickness of the hard coating 9c / 
the margin part 7 ] 9a, and he is trying to become 90% or less by this embodiment on the other hand also 
in the periphery flank 8 which stands in a row in the margin part 7 of cutting-edge 2 periphery. 
However, since this periphery flank 8 is also retreating to the inner circumference side to the margin part 
7 which ****s to processed hole inner circumference, Like the inner skin 5 of the scraps spillway 4, 
although wear of the hard coating 9c is small, even if wear is large, therefore newly covers the hard 
coating 9c of 90% of thickness of the margin part 7 rather than this inner skin 5, it is rare for thickness 
with the previous hard coating 9c to exceed the thickness of the margin part 7, and to produce 
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exfoliation. However, also about this periphery flank 8, as for the average thickness of that hard coating 
9c, it is desirable to be considered as 90 to 60% to the average thickness of the hard coating 9a of the 
margin part 7, and being considered as 90 to 80% is more desirable. Although 9 d of hard coatings 
previously covered on the occasion of regrinding are ground and removed about the front end flank 3, 
therefore after re-coating serves as thickness whose thickness of 9 d of newly covered hard coatings is 
9d of the hard coatings concerned as it is, In order to secure sufficient abrasion resistance, it is desirable 
to be considered as about 90 to 80% to the average thickness of the margin part 7. 
[0013] 

[Effect of the Invention] As explained above, even if it performs regrinding and re-coating according to 
this invention, It can stop that the thickness of the hard coating in the inner skin of a scraps spillway 
becomes thick too much, it prevents the hard coating of the portion concerned producing exfoliation by 
this, and it becomes possible to demonstrate certainly the wear-resistant improved effect by hard 
coating, etc. 



[Translation done.] 
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TECHNICAL FIELD 



[Field of the Invention] A cutting edge is formed at the tip of inner skin which turns to the drill hand of 
cut of this scraps spillway, and this invention relates to the drill used for carrying out hole dawn 
processing to the work which mainly consists of metallic materials while a scraps spillway is formed in 
the point periphery of the drill body which rotates to the circumference of an axis line. 
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PRIOR ART 



[Description of the Prior Art] So that the tip side of the drill body of outline cylindrical shape which 
rotates to a drill hand of cut focusing on an axis line at the circumference of this axis line may be made 
into a cutting edge as such a drill and the scraps spillway of a couple may become symmetrical mutually 
about an axis line at the periphery of this cutting edge, It is formed in the shape of [ which is twisted to 
the circumference of an axis line at the back side of a drill hand of cut as it goes to the back end side 
from the apical surface of this cutting edge, i.e., the front end flank of a drill body, ] a spiral, The so- 
called solid drill of the two-sheet edge with which the cutting edge was formed in the intersecting 
ridgeline part with the above-mentioned front end flank by the side of the tip of the portion which turns 
to a drill hand of cut among the inner skin of these scraps spillways is known. Therefore, in such a solid 
drill, the tip side of the portion which turns to the drill hand of cut of the above-mentioned scraps 
spillway inner skin serves as a rake face of this cutting edge. While a cutting edge, abbreviation, etc. are 
by using the periphery of the above-mentioned cutting edge along with an intersecting ridgeline part 
with a scraps spillway, and a margin part with small width of an outer diameter is formed and trying for 
a cutting edge to show around in slide contact with the inner circumference of a processed hole in this 
margin part, The cutting-edge periphery by the side of the drill hand-of-cut back of this margin part is 
made into the periphery flank which retreated to the inner circumference side of an one-step drill body 
to this margin part, and friction with a cutting edge and a processed hole is kept from becoming large 
more than needed.And in still such a drill, covering hard coatings, such as TiN and TiCN, on the whole 
surface of the above-mentioned cutting edge for improvement in the abrasion resistance of a drill body is 
performed. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]As explained above, even if it performs regrinding and re-coating according to 
this invention, It can stop that the thickness of the hard coating in the inner skin of a scraps spillway 
becomes thick too much, it prevents the hard coating of the portion concerned producing exfoliation by 
this, and it becomes possible to demonstrate certainly the wear-resistant improved effect by hard 
coating, etc. 



[Translation done.] 



http://www4.ipdl.inpit.go .jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3 A%2F%2Fwww4.i. . . 10/11/2010 



JP,2003-266224,A [TECHNICAL PROBLEM] 



Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem to be solved by the invention]By the way, in such a solid drill. If wear and a deficit arise into 
the portion of the above-mentioned cutting edge in spite of covering of such hard coating in the inside of 
long-term use, it will be made to perform what is called regrinding that grinds a new cutting edge and 
forms it by grinding so that the above-mentioned front end flank may be retreated to the axial direction 
back end side. Since the hard coating covered by the front end flank will also be removed at this time, 
what is called re-coating that covers hard coating again on the surface of [ whole ] a cutting edge after 
regrinding is also performed. However, since the film which is the thickness of the film with which the 
thickness of the hard coating covered by the front end flank is newly covered itself and by which the 
thickness of the margin part was also previously covered with the slide contact to a processed hole wears 
out in the case of coating in this case, The hard coating covered by the inner skin of the scraps spillway 
to the thickness in the case of this re-coating becoming remaining as it is, Since it will fail to be deleted 
when the cutting edge peripheral part of the rake face with the largest wear which has little the wear also 
regrinds a front end flank, in order that scraps may only scrape, On the hard coating covered with 
previous coating as a result, new hard coating will be covered and thickness will increase for every re- 
coating. However, since such hard coating will become weak conversely and will become easy to 
produce exfoliation, if the thickness becomes thick too much, In this way, when the thickness of the hard 
coating of scraps spillway inner skin increased by regrinding and re-coating, there was a possibility that 
that abrasion resistance may be spoiled on the contrary by exfoliation of this hard coating. 
[0004]This invention was made under such a background and an object of this invention is to provide 
the drill which does not produce exfoliation in the hard coating of scraps spillway inner skin even if it 
repeats regrinding and re-coating in the drill with which the above hard coatings are covered. 
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MEANS 



[Means for solving problem]In order to solve an aforementioned problem and to attain such a purpose, 
this invention, While a scraps spillway is formed in a point periphery of a drill body and a cutting edge 
is formed in an intersecting ridgeline part of inner skin of this scraps spillway, and a front end flank of 
the above-mentioned drill body, A margin part is formed in a periphery of the above-mentioned drill 
body along with an intersecting ridgeline portion with the above-mentioned scraps spillway, 
Furthermore, in the surface of a point of the above-mentioned drill body, it is in a drill with which it 
comes to cover hard coating, and average thickness of the above-mentioned hard coating in inner skin of 
the above-mentioned scraps spillway was made into 60% or less to average thickness of the above- 
mentioned hard coating in the above-mentioned margin part. Therefore, in such a drill, since average 
thickness of hard coating of scraps spillway inner skin is made or less [ of average thickness of hard 
coating of a margin part ] into 3/5, It can suppress that thickness of hard coating in scraps spillway inner 
skin after re-coating increases remarkably, and the exfoliation can be prevented. 
[0006]The more thickness of hard coating in this scraps spillway inner skin is thin, the more can control 
increase of thickness after re-coating, but. Since there is a possibility that the wear-resistant improved 
effect by hard coating itself may stop being successful when too not much thin, it is desirable to be 
considered as 60 to 5% to average thickness of hard coating of the above-mentioned margin part, and it 
is more desirable to be considered as further 50 to 30%. Wear of hard coating [ in / when a periphery 
flank which retreated to the above-mentioned margin part on a periphery of a drill body at the inner 
circumference side is formed / this periphery flank ], Although it is not so large as a margin part, 
therefore hard coating previously covered at the time of re-coating is left behind, since it has worn out 
more greatly than wear of inner skin of the above-mentioned scraps spillway, As for average thickness 
of the above-mentioned hard coating in this periphery flank, it is desirable to use 90% or less of average 
thickness of hard coating in the above-mentioned margin part. It is desirable to also make average 
thickness of the above-mentioned hard coating in a front end flank into 90% or less of average thickness 
of hard coating in the above-mentioned margin part. 
[0007] 

[Mode for carrying out the inventionl Drawing 1 t hru/or drawing 3 show one embodiment of this 
invention. As the drill body 1 makes outline cylindrical shape centering on the axis line O with hard 
material, such as cemented carbide, and a drill of this embodiment shows it to drawing l and drawing 2 , 
let the tip side be the cutting edge 2. And it turns to a periphery of this cutting edge 2 from the front end 
flank 3 at this drill body 1 tip at the back end side, It is formed so that the scraps spillways 4 and 4 of a 
couple twisted spirally may become symmetrical mutually about the axis line O at the back side of the 
drill hand of cut T as it goes in the direction of axis line O back, A portion which turns to the drill hand- 
of-cut T side among the inner skin 5 of this scraps spillway 4 is made into a rake face, and the cutting 
edge 6 is formed in an intersecting ridgeline part with the above-mentioned front end flank 3 at that tip. 
[0008]The margin part 7 is formed in an intersecting ridgeline part with the scraps spillway 4 spirally 
twisted to a hoop direction of this cutting edge 2 in a peripheral face between the scraps spillways 4 and 
4 at that drill hand-of-cut T side. That peripheral face makes an arc shaped cross section of an outer 
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diameter equal to the above-mentioned cutting edge 6, and this margin part 7 is installed so that a hoop 
direction may be met over an overall length of the cutting edge 2 at the scraps spillway 4 with small 
constant width. As it retreats to the inner circumference side of the one-step drill body 1 to a peripheral 
face of this margin part 7, the periphery flank 8 which makes an arc shaped cross section of a small 
outer diameter is formed in the drill hand-of-cut T back side of this margin part 7. The above-mentioned 
cutting edge 6, and the margin part 7 and the periphery flank 8 as well as the scraps spillways 4 and 4 
are also symmetrically formed the couple every about the axis line O. Back taper may be given to these 
margin parts 7 and the periphery flank 8. 

[0009]And in the surface of the cutting edge 2 constituted in this way. The hard coating 9 is covered by 
the whole, and average thickness of Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. has small 
average thickness of the hard coating 9b covered by the inner skin 5 of the scraps spillway 4, and he is 
trying to be merely 60% or less to average thickness of the hard coating 9a covered by the margin part 7. 
Average thickness of the hard coating 9c covered by the above-mentioned periphery flank 8 is also 
small, and he is trying to be 90% or less in this embodiment to average thickness of the hard coating 9a 
covered by the margin part 7. Average thickness of 9 d of hard coatings covered by the front end flank 3 
is also made into 90% or less to average thickness of the hard coating 9a of the margin part 7. As this 
hard coating 9, covering one sort of TiC, TiN, TiCN, and TiAIN or two or more sorts, for example is 
mentioned. In order to make small thickness of the hard coating 9b in the inner skin 5 of the scraps 
spillway 4, or the hard coating 9c in the periphery flank 8 to thickness of the hard coating 9a of the 
margin part 7 in this way, For example, what is necessary is to perform polishing to these portions and 
just to remove the surface of the film 9, after covering the hard coating 9. 

[0010]Therefore, if re-coating work is performed so that it may regrind after using the drill constituted 
in this way for hole dawn processing over a long period of time, and a new film may be covered with the 
thickness of the ratio same subsequently as the beginning, Since the hard coating 9a covered previously 
has worn out by the slide contact to processed hole inner circumference by long-term hole dawn 
processing about the margin part 7, Although the film 9b new on the film 9b covered previously which 
has little wear will be covered with the inner skin 5 of the scraps spillway 4 to the hard coating 9a of the 
same thickness as the beginning being covered, Each of the thickness is 60% or less of the thickness of 
the margin part 7, and it becomes only 2 premium grade of the thickness of the hard coating 9a of the 
margin part 7 newly covered at the maximum noting that the previous film 9b is not worn out at all. For 
this reason, in this way, in regrinding and the re-coated drill, in the inner skin 5 of this scraps spillway 4, 
the hard coating 9b becomes weak, and exfoliation is not produced and it becomes possible to fully 
demonstrate the wear-resistant improved effect by this hard coating 9. 

[001 l]Even if the average thickness of the hard coating 9b in the inner skin 5 of this scraps spillway 4 
can also make thickness after re-coating small, therefore performs many regrinding and re-coating so 
that this is small, become possible to lessen increase of thickness and to prevent generating of 
exfoliation, but. Conversely, even if thickness is too small, a possibility that sufficient abrasion 
resistance may no longer be obtained in the state before re-coating arises, and it is not desirable. For this 
reason, as for the average thickness of the hard coating 9b in the inner skin 5 of the above-mentioned 
scraps spillway 4, it is desirable to be considered as 60 to 5% of range to the average thickness of the 
hard coating 9a in the margin part 7, and it is more desirable to be considered as further 50 to 30% of 
range. 

[00 12] It is smaller than the thickness of the hard coating [ in / for the thickness of the hard coating 9c / 
the margin part 7 ] 9a, and he is trying to become 90% or less by this embodiment on the other hand also 
in the periphery flank 8 which stands in a row in the margin part 7 of cutting-edge 2 periphery. 
However, since this periphery flank 8 is also retreating to the inner circumference side to the margin part 
7 which ****s to processed hole inner circumference, Like the inner skin 5 of the scraps spillway 4, 
although wear of the hard coating 9c is small, even if wear is large, therefore newly covers the hard 
coating 9c of 90% of thickness of the margin part 7 rather than this inner skin 5, it is rare for thickness 
with the previous hard coating 9c to exceed the thickness of the margin part 7, and to produce 
exfoliation. However, also about this periphery flank 8, as for the average thickness of that hard coating 
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9c, it is desirable to be considered as 90 to 60% to the average thickness of the hard coating 9a of the 
margin part 7, and being considered as 90 to 80% is more desirable. Although 9 d of hard coatings 
previously covered on the occasion of regrinding are ground and removed about the front end flank 3, 
therefore after re-coating serves as thickness whose thickness of 9 d of newly covered hard coatings is 
9d of the hard coatings concerned as it is, In order to secure sufficient abrasion resistance, it is desirable 
to be considered as about 90 to 80% to the average thickness of the margin part 7. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is a top view of the cutting edge 2 by the side of the drill body 1 tip which shows one 
embodiment of this invention. 

[Drawing 2] It is the front view which saw the embodiment shown in drawing 1 from the tip side. 
[Drawing 3] It is a side view of the arrow X directional vision in drawing 1 . 
[Explanations of letters or numerals] 

1 Drill body 

2 Cutting edge 

3 Front end flank 

4 Scraps spillway 

5 Inner skin of the scraps spillway 4 

6 Cutting edge 

7 Margin part 

8 Periphery flank 

Nine (9a, 9b, 9c, 9d) Hard coating 
O The axis line of the drill body 1 
T Drill hand of cut 



[Translation done.] 
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